Highlight: Aspen, pine, and mixed aspen-pine communities were studied at three different locations in the Black Hills National Forest of South Dakota from I968 to 1970. Overstory densities were greatest in pine with a basal area (diameter at breast height) of 180.5 ft' per acre. Aspen-pine had 133.6 ft' per acre and aspen 89.5 ft" per acre. Understory production was inversely related to overstory density with 590 lb/acre air-dried forage in aspen, 415 lb/acre in mixed aspenpine, and 215 lb/acre in pine. Aspen communities appeared to represent better feeding areas for both deer and cattle than mixed aspen-pine or pine. However, use by white-tailed deer, estimated by pellet group density, was greatest in mixed aspenpine. Cattle use, estimated by chip density, was greatest in aspen and least in pine.
Study Area and Methods
The Black Hills consist of an exposed crystalline core of igneous and metamorphic rock surrounded by eroded sedimentary formations of limestone and sandstone. Most of the soils are shallow, rocky, badlands soils modified by local conditions. Precipitation occurs chiefly during the growing season (April through September), and ranges from 17 inches per year in the south to 28 inches in the north (U.S. Dep. Agr. and U.S. Dep. of the Int., 1967).
Three areas (A, B and C) in the northern half of the Black Hills were studied from 1968 through 1970. Each area contained communities of aspen, pine, and mixed aspen-pine on gray wooded soils (Radeke and Westin, 1963) . Soils of area A were of limestone origin with similar depths in the aspen, pine, and mixed aspen-pine.
Soils of area B were also of limestone origin; however, soil depth was greatest in aspen and least in pine. Soils of area C resulted from breakdown of metamorphic rock and sandstones and were of similar depth. Climax for all three study areas appeared to be ponderosa pine because all communities had various amounts of pine reproduction.
Paper birch (Betula papyrifera), bur oak (Quercus macrocarpa), serviceberry (Amelanchier alnifolia), and white spruce (Picea glauca) also occurred. Deer were present in the study areas for about 8 months each year; generally they were absent from December through March. Grazing by cattle was permitted from June 16 to September 20. Criteria used to select study areas were: (1) that each contain one community of pure aspen, one of pine, and one consisting of a 50-50 mixture, and (2) the different communities be extensive enough to enable proper sampling without bias due to edge effect.
Nine belt transects (1,000 x 6 ft) were established, one in each community type in each study area, to measure overstory basal area, understory forage production, understory cover, and deer and cattle use.
Measurement of overstory basal area was made in 1970. A ten-factor wedge prism was used from the centerline of the nine belt transects, and square feet of basal area at diameter- air-dried for shrubs, forbs, and grass was determined by clipping annual growth from ten, 9.6 square-foot plots, located at random in each belt transect.
Percent cover for understory species was estimated using 50 randomly selected 1.0 square-foot plots along the centerline of each belt transect. Cover estimates were made for each species with the exception of grasses and sedges which were treated as a group.
Use of aspen, pine, and mixed aspen-pine by deer and cattle was estimated using counts of deer pellet groups (Bennett et al., 1940) and cattle chips (Fuller, 1928) found on the nine belt transects.
Results and Discussion
Overstory Basal Area Analysis of variance indicated a difference (P<.Ol) in basal areas between aspen, mixed aspen-pine, and pine, and also between study areas A, B, and C. Mixed aspen-pine appeared visually as consisting of 50% aspen and 50% pine; however, the average basal area was 29.4 square feet per acre for aspen and 104.2 square feet per acre for pine (Table 1) . Overstory basal area was least for the aspen community, intermediate for the mixed aspen-pine, and greatest for the pine community.
Understory Composition
Fifty-nine species of shrubs and forbs were found in the communities; 54 were in the aspen, 49 in mixed aspen-pine, and 39 in pine.
Cover for understory species was greatest in aspen, intermediate in mixed aspen-pine, and least in pine ( Table 2 ). The cover of most species was greatest in the aspen stands (Fig. 1) ; bearberry, spirea, and juniper were notable exceptions with greater cover in the pine stands (Fig. 2) .
Four preferred summer deer-food species (aster, serviceberry, veichling, and American vetch) & the northern Black Hills (Schneeweis, 1969) generally decreased in abundance Among the aspen, mixed aspen-pine, and pine communities studied, aspen appeared to represent a subclimax species and from aspen to pine communities ( Table 2 ). The relative ponderosa pine the climax species. Overstory basal areas were abundance of these preferred species suggests that aspen stands least in the aspen stands and greatest in the pine stands. Total should be primary feeding areas. understory production was greatest in the aspen communities and least in the pine communities. Understory production was Understory Production influenced by overstory basal area; however, other factors that Total production was significantly different (P<.Ol) bewe did not study may also influence understory production. tween communities, with greatest production in aspen and least production in the pine communities (Table 3) . Also, the proportion of the total production in shrubs, forbs, and grasses was significantly different (P<.Ol) between communities. Generally, shrub production in the mixed aspen-pine understories did not change as much as forb and grass production. While shrub production was 25% less in the pine than aspen understories, forb and grass production was 80% and 69% less, respectively. Differences in total understory production was no doubt influenced by different overstory basal areas; basal area of aspen overstories was least and that in pine was greatest (Fig.  3) . Pase (1958) , Pearson (1964), and Jameson (1967) each studied pine communities with variable basal areas and found that understory production was inversely related to overstory production.
Deer and Cattle Use
Counts of deer pellet groups and cattle chips made in 1969 and 1970 were used to estimate preference for the community types by deer and cattle.
Analysis of variance indicated more (P<.Ol) use by deer of mixed aspen-pine than of other communities (Table 4) . Aspen communities were used more (P<.O5) than pine communities. The high counts associated with mixed aspen-pine communities suggest that use by deer was not governed by single factors such as overstory type, overstory density, or understory production, but by a complex of habitat factors.
Number of cattle chips was different (P<.O5) between communities and was correlated (P<.Ol) with understory grass production (Y = 0.95). Other investigators have also shown a close relationship between grass production and cattle use (Julander, 1955; Reynolds, 1966) .
Deer preferred the mixed aspen-pine stands, followed by aspen, and pine. Preference was not governed by single habitat factors such as overstory type, overstory density, or understory production, but by an interrelationship of those factors. Cattle preferred the aspen communities, followed by mixed aspen-pine, and pine, with preference directly related to understory grass production.
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